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FIG. 1
(Prior Art)
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FIG. 2
(Prior Art)
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FIG. 3
(Prior Art)
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FIG. 5

FIG. 6
(Prior Art)
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(Prior Art)
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FIG. 8
(Prior Art)
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FIG. 9
(Prior Art)
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FIG. 10
(Prior Art)
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FIG. 11

FIG. 12
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LAYING NEST WITH RACK DRIVE FLOOR
EXPULSION SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority to, and the benefit of, U.S.
Provisional Patent Application Ser. No. 62/451,500 filed on

Jan. 27, 2017.

FIELD OF THE INVENTION

This invention relates to a laying nest having a rack drive
expulsion system. In general, an expulsion system provides
for the selected removal of hens from the laying nests as
desired. Typically this removal 1s accomplished 1n the eve-
ning so that the hens cannot sleep 1n the egg laying nests at

night.

BACKGROUND OF THE INVENTION

Known expulsion systems include a torsion expulsion
system and a gear rack expulsion system. As shown 1n FIGS.
1 and 2, the gear rack system 1s typically a system com-
prising a drive shaft 1 arranged 1n a fixed position, which 1s
provided at several positions with gear wheels 2 fixedly
connected with the drive shaft 1. The gear wheels 2 engage
gear racks 3 associated with them. The gear racks 3 are
connected by one end to the bottom 4 of the box 7 of the
laying nest 6. The bottom 4 1s pivotally arranged and can be
pushed by the gear rack 3 from a substantially horizontal
position to a substantially vertical position upon rotation of
the drive shaft 1. As a result, hens that have entered the
laying nest 6 cannot continue sitting 1n the box 7. FIGS. 1
and 2 respectively show a perspective view and a side
clevational view of an exemplary prior art laying nest 6 with
a typical gear rack 3 expulsion system.

As shown 1n FIG. 3, a typical prior art torsion expulsion
system comprises an expulsion plate 7a, b which 1s fixedly
mounted to a tube 8. The tube 8 1s 1n a fixed position and 1s
rotatable about 1ts axis. As soon as the tube 8 1s rotated, the
expulsion plate 7a, b pivots along with 1t and pushes hens
out of the system. FIG. 3 shows a side elevational view of
an example of the torsion system. In that example the
expulsion plate 7a, b 1s designed 1n two parts 7a, 7b which
are pivotable relative to each other. Through this construc-
tion, an opening (via which eggs laid by the hens roll from
a box 9 to the egg conveyor) 1s not blocked by the expulsion
plate 7a, b when the latter 1s situated 1n a position against a

back wall of the box 9, as shown 1n the left-hand box 9 of
FIG. 3. As shown in the right-hand box 9 of FIG. 3, the
expulsion plate 7a, b 1s shown 1n an intermediate position
and 1n an end position.

The Netherlands Patent Number 9,301,627 describes a
hybrid expulsion system, which 1s a combination of a gear
rack system and a torsion system, whereby a drive shaft
arranged 1n a fixed position 1s provided with gear wheels
which are engaged by movably arranged gear racks. The
gear racks have one end indirectly connected to a pivotally
arranged expulsion plate.

U.S. Pat. No. 9,510,567 (the *“’567 patent™), which 1s also
owned by the assignee of the present application, addresses
some of the shortcomings of earlier prior art expulsion
systems. For example, one associated problem with the gear
rack expulsion system 1s that it needs to lift the full weight
of all hens plus the bottoms of the nests to drive the hens out
of the boxes of the laying nests. This requires a heavy-duty

10

15

20

25

30

35

40

45

50

55

60

65

2

drive, which 1s unfavorable from a cost perspective. More-
over, the bottoms and the gear racks need to be of a relatively
heavy-duty design to be able to resist the forces occurring
upon upward pivoting of the bottoms and the chickens
present thereon. Also, some prior art gear rack systems with
a movable rack include a design wherein the rack extends
below the box (e.g., see FIGS. 1 and 2) and thus minimizes
the ability to stack multiple boxes together 1 a space-
ellicient manner due to the fact that the rack was disposed at
least part of the time outside of the nest and box.

As shown and described 1n the *567 patent, FIG. 4 shows
a perspective view of a laying nest 10 with an expulsion
system shown therein. The laying nest 10 comprises boxes
12 having at least a bottom 24, sidewalls 18, a back wall 22,
and a roof 20. The bottoms 24 of the boxes 12 are disposed
s0 as to slope to some extent, so that eggs upon being laid
roll automatically to the lowest point of the bottom 24 and
are discharged from the respective box 12 to a collecting
space 16. In general, such a collecting space 16 1s provided
with a conveyor belt or chain conveyor with the aid of which
the eggs can be conveyed to an end of the laying nest 10 for
turther processing. The collecting space 16 1s not accessible
to the hens. As further shown 1n FIG. 4, a sidewall 18 of the
collecting space 16 1s omitted in order to make somewhat
more detail of the laying nest 10 visible. In the example
shown, there are two series of boxes 12, each adjoining the
single collecting space 16. The laying nest 10 1s provided
with an expulsion system for driving the hens out of the
boxes 12. This 1s desirable, for instance at night, to prevent
soiling of the boxes 12 by the hens.

The expulsion system of the 567 patent 1s shown 1n more
detall in FIGS. 5-10. As shown, the expulsion system
comprises at least one shaft 26, which 1s provided with at
least one gear wheel 28, which 1s fixedly connected with the
shaft 26. Further, the expulsion system comprises at least
one expulsion plate 30 which 1s rotatably connected with the
shaft 26. The expulsion plate 30 1s further pivotally and
slidably connected via a support shaft 32 with the box 12. To
that end, the sidewalls 18 are provided with a vertical slot 36
in which the support shaft 32 1s received. This expulsion
system further comprises at least one gear rack 34 which 1s
fixedly disposed 1n the box 12, and which 1s configured for
cooperation with the above-mentioned gear wheel 28, such
that upon rotation of the shait 26 the gear wheel 28 moves
along the gear rack 34, thereby carrying along the expulsion
plate 30. In the example shown in FIGS. 5-10, the gear racks
34 are each connected with an associated sidewall 18. It 1s
also possible, however, that the gear racks 34 are connected
with a frame part of the laying nest 10.

FIG. 7 shows a side elevation of the example of the laying
nest 10 represented in FIG. 4, with omission of the sidewall
18 of the right-hand series of boxes 12. Clearly visible 1s the
expulsion plate 30 which 1s a first end position. In this first
end position the hens can reach the bottom 24 of the boxes
12 via an entrance opening 42.

FIG. 8 shows detail VIII from FIG. 7, with the expulsion
plate 30 1in the first end position.

FI1G. 9 shows a similar detail to detail VIII, but now 1t 1s
clearly visible that the shaft 26 has moved along the gear
rack 34 to the right and the expulsion plate 30 1s 1n an
intermediate position. Also, it 1s clearly visible that the
support shait 32 has moved up 1n the slot 36. Further, 1t 1s
clear that a lower edge 30a of the expulsion plate 30 is
situated closely above the bottom 24. Accordingly, the hens
cannot slip through between the lower edge 30aq and the
bottom 24. Also, dead hens will be shoved off the bottom 24

by the expulsion plate 30.
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FIG. 10 shows that the expulsion plate 30 1s 1n a second
end position. The lower edge 30a of the expulsion plate 30
now adjoins an upper edge 38 of a front wall 40 of the box
12, which bounds the entrance opening 42 for the hens to
enter the box 12. The hens now cannot reach the bottom 24
anymore and have been driven out of the box 12. It1s clearly
visible that 1n the second end position the shaft 26 with the
gear wheel 28 has moved all the way to the right. The
support shaft 32 now sits at the bottom of the slot 36 again.

The expulsion plate 30 of the laying nest 10 may be
designed as a wire mesh mat. A wire mesh mat consists of
metal bars which are mutually connected. Thus, the bars
may, for instance, extend perpendicularly to each other and
be mterconnected by welding. The mutual distance between
the parallel bars can be in the range of, for instance, 5-10
centimeters (“‘cm’™) so that the openings between the bars
cannot be passed by the hens. Instead of being implemented
as a wire mesh mat, the expulsion plate 30 may also be
formed by a plank of plastic or wood. The expulsion plate 30
need not necessarily be of a planar design. It 1s also possible
that the expulsion plate 30 1s of a curved design or does not
have a uniform thickness throughout.

The ’567 patent also addresses a shortcoming of prior art
torsion systems (see FIG. 3) where a lower edge of the
expulsion plate during the pivoting movement 1s at such a
large distance from the bottom of the box that the possibility
of chickens passing under the edge and then remaining
behind 1n the box cannot be precluded. Also, that system
does not always manage to remove dead hens from the box
because of this gap between the expulsion plate and the
bottom of the box.

In view of the prior art, there exists a need for a laying nest
expulsion system that reliably and effectively removes hens
from the laying nest as desired, wherein the system com-
prises fewer moving parts, requires less operating (drive)
power, 1s highly versatile (i.e, stackable), and provides for
improved desoiling of the system, particularly the system
tloor.

SUMMARY OF THE INVENTION

To meet the needs described above, the present disclosure
provides a laying nest with a rack drive expulsion system
comprising;

A laying nest for hens comprising:

a box having a bottom, sidewalls, a back wall, and a roof,
wherein the box 1s configured to house hens and eggs;

an expulsion system that 1s configured to remove the hens
from the box, wherein the expulsion system comprises:

a floor;

a first shatt provided with a gear wheel having a plurality
of teeth, the gear wheel being fixedly connected with the first
shaft:

a gear rack having a plurality of teeth that correspond to
the teeth of the gear wheel; and

a second shaft having an axis;

wherein the tloor 1s both rotatably connected with the first
shaft and pivotably connected with the box via the second
shaft;

wherein the gear rack 1s both fixedly arranged in the box
and configured for cooperation with said gear wheel;

wherein upon rotation of the first shaft, the first shaift
moves along a path extending parallel to the gear rack,
thereby pi1votably moving the floor by virtue of the first shaft
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4

moving along the path extending parallel to the gear rack
and the second shaft pivoting around the axis.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective view of a prior art laying nest
comprising a gear rack expulsion system.

FIG. 2 shows a side elevational view of the prior art laying,
nest of FIG. 1.

FIG. 3 shows a side elevational view of a prior art laying
nest comprising a torsion expulsion system.

FIG. 4 shows 1n perspective view ol another example of
a prior art laying nest having an expulsion system with a
rack disposed inside the nest area.

FIG. 5§ shows detail V of the prior art FIG. 4.

FIG. 6 shows detail VI of the prior art FIG. 4.

FIG. 7 shows a side elevational view of the prior art FIG.

4, with a sidewall of the right-hand box removed for clarity.
FIG. 8 shows detail VIII of the prior art FIG. 7 with the

expulsion plate 1n a first end position.

FIG. 9 shows a view similar to detail VIII of the prior art
FIG. 7, the view showing the expulsion plate 1n an inter-
mediate position.

FIG. 10 shows a similar view to detail VIII of the prior art
FIG. 7, the view showing the expulsion plate 1n a second end
position.

FIG. 11 shows a side elevational view of a laying nest
having a rack drive floor expulsion system provided in
accordance with a preferred embodiment of the present
invention, with a sidewall of the right-hand box removed for
clarnity, the floor of the expulsion system being shown 1n a
downward orientation.

FIG. 12 shows a side elevational view of the laying nest
shown 1 FIG. 11, with a sidewall of the right-hand box
removed for clarity, the floor of the expulsion system being

shown 1n an upward orientation.
FIG. 13 shows a side elevational view of detail A of FIG.

12.
FIG. 14 shows a perspective view similar to detail A of
FIG. 12.

FIG. 15 shows an alternative perspective view similar to
detail A of FIG. 12.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

L1

While the present invention may be susceptible to
embodiment 1n different forms, there 1s described herein in
detail, specific preferred embodiments with the understand-
ing that the present disclosure 1s to be considered an exem-
plification of the principles of the mmvention, and 1s not
intended to limit the invention to that described herein.

The rack drive floor expulsion system provided 1n accor-
dance with preferred embodiments of the present invention
overcomes the above described problems associated with
prior art torsion and gear rack expulsion systems. For
example, advantageously, the design of preferred embodi-
ments of the present system allow for the optimization of
overall system height because no space 1s lost underneath
the nesting and box areas because the racks are disposed in
a manner such that they do not occupy space below the nest,
nor do they protrude therefrom. Moreover, the present
system 1s a novel and inventive rack drive floor expulsion
system that comprises fewer moving parts, requires less
operating (drive) power, and provides for improved desoil-
ing of the system, particularly the system floor.
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The expulsion system of the present invention 1s option-
ally designed for use with a laying nest system as previously
shown and described with reference to the *567 patent and
FIG. 4, as will be appreciated by one of ordinary skill in the
art.

A laying nest which may also be used with the present
rack drive tloor expulsion system 1s shown 1n FIGS. 11 and
12. As shown 1n FIGS. 11 and 12, a laying nest 100 with rack
floor expulsion system 1s provided in accordance with
preferred embodiments of the present mnvention. The laying
nest 100 comprises boxes 112 having a bottom 124, side-
walls 118, a back wall 122, a roof 120. The nest 100 further
comprises a floor 130. In a preferred embodiment of the
present invention, the floor 130 1s implemented as a wire
mesh mat. The floor 130 of the box 112 1s disposed so as to
slope to some extent, so that eggs upon being laid roll
automatically to the lowest point of the floor 130 and are
discharged from the respective box 112 to a collecting space
116. The box 112 defines an opening 140 configured to allow
the eggs to roll out of the box 112 into the collecting space
116. The box further defines a front opening 150 where hens
will enter and exit the box 112. In general, such a collecting,
space 116 1s provided with a conveyor belt or chain con-
veyor with the aid of which the eggs can be conveyed to an
end of the laying nest for further processing. The collecting
space 116 1s not accessible to the hens. As shown in FIGS.
11 and 12, a sidewall 118 of the collecting space 116 1s
omitted 1n order to make somewhat more detail of the laying
nest 100 visible.

The rack drive floor expulsion system of the present
invention 1s shown in more detail n FIGS. 13-15 and
comprises at least one shait 126, which 1s provided with at
least one gear wheel 128, which 1s fixedly connected with
the shaft 126. Further, according to an important aspect of
the present mmvention, the underside of the floor 130 1s
rotatably connected with the shaft 126 by one or more of
downwardly extending supports 125. The tloor 130 1s further
pivotably connected via a support shait 132 with the box
112. The support shait 132 is also rotatably supported on the
underside of the floor 130 away from the shaft 126 as shown
in FIG. 15. The sidewalls 118 are also provided with an
opening 1n which the support shait 132 1s rotatably received.

The expulsion system further comprises at least one
preferably arcuate gear rack 134 which 1s fixedly disposed in
or on the box 112 and which 1s configured for cooperation
with the above-mentioned gear wheel(s) 128, such that upon
rotation of the shaft 126 the shait 126 moves along the gear
rack 134, thereby carrying along and pivotally raising the
floor 130 upwardly and about a pivot point. The pivot point
1s about the axis of the support shait 132. In the example
shown 1n FIGS. 11-15, the gear racks 134 are each connected
with an associated sidewall 118. The floor 130 1s pivotably
moveable between first and second positions, for example a
tilted horizontal position (see FIG. 11) and an upright
position (see FIG. 12), wherein the positions may be sepa-
rated by an approximately 100 degree angle of rotation. It 1s
contemplated that 1n some embodiments of the present
invention that the gear rack 134 and/or the gear wheel 128
may be disposed outside the box 112. It 1s contemplated that
in some embodiments of the present invention that only one
of the gear rack 134 or the gear wheel 128 may be fixedly
attached to the box 112.

As shown 1n FIGS. 13 and 14, an arcuate slot 136 1s
disposed adjacently above and parallel to the gear rack 134.
Accordingly, as the shait 126 1s rotated and as the gear
wheels 128 engage the gear rack 134, the shaft 126 1s moved
upwardly and arcuately to the right along the path defined by
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the slot 136. As a result, the shaft 126 lifts the floor 130 and
tilts 1t up and about the pivot axis defined by the support
shaft 132 thereby selectively removing the hens from the
nest 100 and outwardly to the right of the box 112.

Unlike prior art systems, the floor 130 acts as the expul-
s10n plate thereby making possible an expulsion system with
fewer parts. As such, the expulsion system occupies a
smaller footprint 1n the box 112 as compared with prior art
expulsion systems, thereby maximizing space for the hens
nesting therein. Further, with this system, there 1s no gap
associated with prior art systems between the expulsion
plate and the floor 130 thereby allowing for more eflicient
and consistent removal of hens, including deceased birds.
The vertical orientation of the floor 130, as best shown 1n
FIG. 13, 1s configured to promote the removal by gravity of
detritus from the floor. This aspect aids 1n the maintenance,
cleaning, and sanitation of the floor as compared to prior art
systems where the bottom or floor of the box remains
stationary 1n a substantially horizontal position.

As described herein, preferred embodiments of the pres-
ent invention require fewer moving parts than comparable
prior art systems. For example, the present mnvention does
not require a slidingly movable support shait as required in
the *56°7 patent.

The mmvention claimed 1s:

1. A laying nest for hens comprising:

a box having a bottom, sidewalls, a back wall, and a roof,

wherein the box 1s configured to house hens and eggs;
an expulsion system that 1s configured to remove the hens
from the box, wherein the expulsion system comprises:

a floor;

a {irst shaft provided with a gear wheel having a plurality
of teeth, the gear wheel being fixedly connected with
the first shaft;

a gear rack having a plurality of teeth that correspond to
the teeth of the gear wheel; and

a second shaft having an axis;

wherein the floor 1s both rotatably connected with the first
shaft and pivotably connected with the box wvia the
second shaft:

wherein the gear rack 1s both fixedly arranged 1n at least
one of the sidewalls of the box and configured for
cooperation with said gear wheel;

wherein upon rotation of the first shait, the first shaft
moves along a path extending parallel to the gear rack,
thereby pivotably moving the floor by virtue of the first
shaft moving along the path extending parallel to the
gear rack and the second shaft pivoting around the axis,
and wherein at least a portion of the path i1s substan-
tially vertical;

wherein the floor 1s pivotably movable between first and
second positions; and

wherein the first and second positions are rotationally
separated by up to approximately 100 degrees.

2. The laying nest according to claim 1, wherein one of the
first and second positions 1s a substantially vertical position,
and the floor 1s thereby configured to promote the removal
by gravity of detritus from the floor.

3. The laying nest according to claim 1, wherein the first
shait 1s located between the back wall and the second shatt.

4. The laying nest according to claim 1, wherein the floor
1s rotatably connected to the first shaft by a plurality of
supports.

5. The laying nest according to claim 1, wherein the floor
1s rotatably connected with the first shaft by a plurality of
supports extending downwardly from the underside of the
tloor.
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6. The laying nest according to claim 1, the box defining
an opening configured to allow the eggs to roll out of the box
and the floor being pivotably movable between a first
position and a second position, wherein when the floor 1s
moving toward the second position the tloor 1s moving away
from the opening.

7. The laying nest according to claim 1, wherein the floor
1s 1mplemented as a wire mesh mat.

8. The laying nest according to claim 1, wherein the first
and second positions are rotationally separated by at least 90
degrees.

9. A laying nest for hens comprising:

a box having a bottom, sidewalls, a back wall, a roof, a

front opening, and a back opening;

an expulsion system that 1s configured to remove the hens
from the box, wherein the expulsion system comprises:

a floor;

a first shaft provided with a gear wheel having a plurality
of teeth, the gear wheel being fixedly connected with
the first shaft:

a gear rack having a plurality of teeth that correspond to
the teeth of the gear wheel; and

a second shaft having an axis;

wherein the tloor 1s both rotatably connected with the first
shaft and pivotably connected with the box via the
second shaft;

wherein the gear rack 1s both fixedly arranged in at least
one of the sidewalls of the box and configured for
cooperation with said gear wheel;

wherein upon rotation of the first shait, the first shaft
moves along a path extending parallel to the gear rack,

thereby pivotably moving the floor by virtue of the first
shaft moving along the path extending parallel to the
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gear rack and the second shaft pivoting around the axis,
and wherein at least a portion of the path i1s substan-
tially vertical;

wherein the floor 1s pivotably movable between first and

second positions; and

wherein the first position tilts toward the back opening

and the second position tilts toward the front opening;
and

wherein the first and second positions are rotationally

separated by up to approximately 100 degrees.

10. The laying nest according to claim 9, wherein the
second position 1s a substantially vertical position, and the
floor 1s thereby configured to promote the removal by
gravity ol detritus from the floor.

11. The laying nest according to claim 9, wherein the first
shait 1s located between the back wall and the second shatt.

12. The laying nest according to claim 9, wherein the tloor
1s rotatably connected to the first shaft by a plurality of
supports.

13. The laying nest according to claim 9, wherein the floor
1s rotatably connected with the first shaft by a plurality of
supports extending downwardly from the underside of the
floor.

14. The laying nest according to claim 9, wherein when
the floor 1s 1n the first position 1t 1s configured to allow eggs
laid 1n the box to roll down the floor toward the back
opening, and wherein when the floor 1s 1n the second
position it 1s configured to move hens 1n the box toward the
front opening.

15. The laying nest according to claim 9, wherein the floor
1s 1implemented as a wire mesh mat.

16. The laying nest according to claim 9, wherein the first
and second positions are rotationally separated by at least 90

degrees.
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